Enhanced expression of activation-associated molecules on macrophages of heterogeneous populations in expanding periapical lesions in rat molars.
Exudative macrophages are the most prevalent inflammatory cells during the entire pathogenetic process in experimentally induced rat periapical lesions. To clarify the significance of macrophages in the pathogenesis of periapical lesions, the way in which the phenotype of ED1 (a general marker for mononuclear phagocytes)-positive cells is modulated in actively expanding lesions was investigated, by immunoperoxidase staining with a panel of antibodies that recognize several activation-associated molecules on macrophages. Periapical lesions were induced experimentally by exposing the pulp in the lower first molars of Wistar rats. Active lesion expansion with morphological diversification of ED1-positive cells occurred between 14 and 28 days after the injury. Double immunoperoxidase staining revealed that ED1-positive cells coexpressing class II molecules of the major histocompatibility complex (MHC) molecules, inducible nitric oxide synthase (iNOS) and/or CD11a increased during the period of active lesion expansion. Increases of endothelial cells expressing intracellular adhesion molecule-1 and CD25 (interleukin-2 receptor)-expressing lymphocytes were also seen during the same period. Moreover, there existed two particular subpopulations of ED1 + cells in the established lesion at 28 days: (1) ED1++/class II MHC - /iNOS+ cells, located around the periapical abscess, and (2) ED1+/class II MHC+/ iNOS- cells with slender or dendritic morphology, distributed predominantly in the outer portion of the lesion where T lymphocytes were abundant. The first cell type could be a macrophage with potent phagocytic and antimicrobial actions, and the second might possess sufficient antigen-presenting capacity to cause the activation of T lymphocytes. It was concluded that macrophages, when activated, may participate in triggering lesion expansion. Functionally distinct subpopulations of macrophages may occupy different sites within the lesion where they can most effectively exert their specific functions.